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POST-BUCKLING SUHENGTH OF LSSURIZED CYLINDER

B u-J-mx’y

' Summary | /-/,24’5
A simple snelysis procedire 1: presented for a cylinder with axial loed
and bending moment. The beniting stress is assumed linear in the unbuckled ,‘
region and constant in th= bLuckled regiou. Further anslysis consists of ;
i
/

erplying the eguaticns of st=iics. Flw.awral rigidity is cbtained from con-

ventional eguations. Charte are proscated to simplify numerical calculations.

e

sis

The cylinder of ¥ . reziste wn exisl load P, and an external bending
moment M. The es: .. 1 stress Gistoinaticn and noteticn are shown in Fig. 2.
Ly wae doad verying from zero at angle 8 to a

The bending moment is res:
maximum of N per unit length. The pressure, axial load, and uniform load Nc
have no moment sbout Lhe neutrel exis.  integrating the values for the triangu-

. lar distribution, the following resulivs sre obtained.
U i 3in0 -
P, = ohp 220 Scesg (1)
1 - cosé

T o 3IDY COBH ()
e Ty ey - <.

Mo 5 - 5108 c086 (3}

P R ¢ (siad - 820s8) ! B

Values of M/P}R ana Ni/F, sare ploited in Fig. 3.

The bending cd=r.scticn 18 ottained from the stress distribution of Fig. 2.

The stress varies an emount N/t in a distaace R(1-cos6). The cylinder bends

“' Jugh an angle g per unit i=nglh, cbisined as follows.

: o R
. B= EtR (1-cos8)
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P} = CEtR% {sind ~ geoss) (5)

M= EviPp (L - sine cosg) (6)

It is éasier L6 visua_ ize the cbaranteristics of the cylinder if M is
pictted as a funciion of ¢, t show o pormal tyre of load-deflection curve.
Such & curve is ulotted in Fig. », wh:ch is similar to Fig. & of Reference 1.
Equations 47 and 48 of Relvruie- . 2orrespend to Zjuations 5 and 6 above, with
some change in potation. Yoo L0 4l rreceding analysis corresponds to the

membrene enalysis of ¥+ -, -.ue I,

Runerical Exempie

The bending cpmara:teristics « 3. te cvelculated for a cylinder with R = 6C",
Pa = 40,000 1b, p = ib pel, t© = .0k in, g = 180°, and Nc = 30 1b/in. The
’ lcad P; 1is first calculeted

Mo— Dt Bps - LT s 1l 300 X B0« 4,589,000 {n-lb.
== 0.0 2 100, 500/80 = BUT 1b/in.

M= -6 = 000 - 0w 777 1b/in.

o, = Nt = 7777008 = 55,500 psi

From Fig. 4, N/(Elg) = 1,

rRer Bow 33-x 0%, ~F = gR°t = 9.91 x 10°, EI =314 x10° PLET I ,
For L= 150", gL =ML/EI = 4,563,000 x.150/31% x 10° = .00218 red =
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: Other values are csicalabed oy o sron
. cyHmier dmeasions are ases, el variois selues of

end also & pressure increasc to o pei.
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